Abstract-Current research suggests that children who read for pleasure are intrinsically more motivated than children who rarely read for pleasure. Recent research also indicates that children who read from e-books are more intrinsically motivated to read than children who read from traditional print books. The current trend in e-books suggests that interactive and playful content assists children to stay motivated when reading and enhance their understanding of the content. However there is a lack of research on the effects of reading from interactive and playful e-books on intrinsic reading motivation. This paper discusses how we adapted existing reading motivation scales to derive a scale to measure Intrinsic Reading Motivation. We used this scale to compare the intrinsic reading motivation scores of 18 Omani fourth grade children after reading from a playful interactive storybook application, standard e-books, and traditionally printed books. The results showed that girls were slightly more influenced by the playful application than boys. However, children with the same reading skills obtained similar intrinsic reading motivation scores regardless of the reading format.
I. INTRODUCTION
Omani children generally read their textbooks and the Holy Quran as part of their religious and educational needs but do not read for pleasure despite its importance. Reading in general is not commonly encouraged in Omani families and Arab countries [4] . The lack of public libraries for children, poorly prepared school libraries with limited books and limited computer learning software, lacking support from families and government funding, all contribute to a general decline of reading for the Omani kids [1] . However, it is important to motivate children to engage in reading [31] . This study is part of a project that aims to motivate Omani children to read more for pleasure and to develop a regular reading habit through technology available in Oman.
Several studies examined to date the impact of e-books on the motivation and reading habits of children. A study by Maynard [27] used three devices; Kindle, iPod touch, and Nintendo DS-Lite to examine the effects on the reading habits of children aged seven to twelve years. The study revealed a positive impact on the reading habits of the children especially through the use of devices such as the Kindle. Similarly, a recent study by the National Literacy Trust revealed an increase in the positive motivation for reading for young people who read from e-books [34] . However, other empirical studies were not able to find significant differences in reading motivation based on book format [46] . In fact, lower motivation levels for students who read from a screen were reported than for students reading from printed books [5] . The impact on motivation and reading habits is therefore not clear and requires further investigation.
Current implementations of interactive content in ebooks are aimed to improve the engagement of children with the application. Such applications appeal to children because they use interactivity in the form of playful elements and flashy visual effects to motivate the children to read and interact with the application. However, the implemented interactivity does not always provide a meaningful contribution to the text [12] and therefore does not necessarily support reading as the primary activity.
In order to design a playful reading experience that encourages a child to read for pleasure, three aspects of intrinsic motivation associated with leisure reading need to be addressed [12] . The three aspects are curiosity, desire for challenge, and involvement [19] . Curiosity can be fostered in a reading experience by adding elements that allow exploratory behaviour, playfulness, and interactivity [12] . Challenge can be designed by giving children the freedom to select opportunities that are suitable to their different abilities. Whereas involvement refers to the level of deep immersion. Colombo and Landoni [12] argue that such playful reading will enhance the intrinsic motivation for pleasure reading. However, this argument is not yet supported by empirical evidence in the literature.
II. INTRINSIC READING MOTIVATION
Reading for pleasure is the most important indicator of the future success of a child [22] . According to Guthrie and Wigfield [19] , reading motivation is a multi-layered construct that includes aspects such as the person's reading goals, intrinsic and extrinsic motivation, self-efficiency, and other social motivations for reading. The type of motivation that is usually associated with reading for pleasure is often defined as "intrinsic reading motivation" [13, 44] .
Interestingly, there is evidence that intrinsic and extrinsic motivation relate differently to literacy outcomes. Wigfield et al. [49] argue that intrinsic motivation is more effective within the context of improving reading skills than extrinsic motivation. For example, intrinsically motivated reading leads to an increased amount of reading for pleasure compared to extrinsic motivated reading [13, 44] . Guthrie and Wigfield [19] describe the intrinsic motivation of reading as the curiosity about reading and a preference for challenge in reading. Kellaghan, et al., [21] found that intrinsic motivation is related to learning, conceptual understanding and higher level thinking skills. Metsala et al. [31] identified a direct relationship between intrinsic reading motivation and the frequency that children read for pleasure i.e. the more often children read, the higher their intrinsic motivation to read more for pleasure. Cox and Guthrie [13] further support this view by indicating that children read for pleasure if they are highly intrinsically motivated to read. The frequency of reading for pleasure is influenced by a number of motivational dimensions as identified by Guthrie and Wigfield. However the current research suggests that particularly intrinsic motivation has the highest impact on reading for pleasure.
Reading motivation is believed to be different between genders. Several researchers reported a higher average reading motivation for girls than for boys [7, 26, 48] . McGeown et al. [28] measured the intrinsic and extrinsic motivation for boys and girls through two separate experiments using dimensions from the Motivation for Reading Questionnaire by Wigfield and Guthrie [48] . To measure intrinsic motivation, McGeown et al. used the curiosity, involvement, and efficacy dimensions. To measure the extrinsic motivation, they used recognition and grade dimensions. They found that girls had significantly higher intrinsic reading motivation than boys but no gender differences were reported in regards to the extrinsic reading motivation [28] . Hence, when designing any type of leisure reading experience that aims to leverage the intrinsic reading motivation, gender differences need to be considered and measured separately.
Csikszentmihalyi [14] coined the term Flow to describe the "optimal experience" which is characterized by intense engagement or complete absorption in a task. Studies in 1988 revealed that reading was the most popular flow activity different cultural groups engaged in [15, 40] . McQuillian and Conde [30] identified having a choice of the text as the most common reason for experiencing Flow when reading for pleasure. They further reported that when participants were assigned texts in school, Flow was more likely to occur when the participants had an interest in the text. It is therefore possible to integrate a Flow experience in the reading activity designed for children when there are more options of topics to choose from. Computer games are well known to provide an environment that is conducive to offer the player with a flow experience. Roussou [37] identified computer game playing as one of the most favourite activities of children. Therefore, to strengthen flow experience of a child it is necessary to provide a playful element, commonly achieved through the integration of game mechanics.
Additionally, other guidelines for creating an optimal reading experience should be considered. These guidelines suggest: providing children with reading material that is suitable to their skills, of their interest, providing them with control, providing clear goals and feedback, grabbing their attention with visual elements, and keeping them busy to lose their awareness of self and hence experiencing flow [32] .
The aspects of intrinsic reading motivation and the conditions of Flow indicate that reading experiences designed for children should contain a careful selection of playful, interesting topics, and interactivity that supports the text. Additionally, the design should incorporate a balance between challenge and skill. Taking all of that into consideration, we have designed the reading application Trees of Tales to motivate Omani children to read for pleasure.
III. OVERVIEW OF 'TREES OF TALES'
The design of the reading application Trees of Tales contains Arabic traditional folktales to elevate the interest of Arabic children in the reading. Playful elements such as dragging characters and objects to the scene are added to the application to provide playful experiences that engage children with the reading activity. There are three main characters in trees in Trees of Tales: Ahmed the Fisherman, Joha, and Awaisha. To read a story, a child can choose one of the three characters. Once they are on the character's page, the child has the option to read one of the two existing stories of that particular character.
One of the main design considerations in Trees of Tales was to ensure that children were actually reading the stories. To this end, we implemented an interactive mechanic to facilitate the setting and management of a scene in response to the story. This included activities such as selecting and positioning the relevant pose of the character in the scene and adjusting the emotional state of the characters in correspondence with the text as illustrated in Figure 1 . Ultimately, when the scene was completed according to the text, the Next Button changed from red to green and a jingle sound indicated that the child could proceed to the next page. The children were also able to be creative with the scene setting and could add other images or re-arrange the scene in a way that did not affect the storyline. Trees of Tales also enabled children to create their own story about the same character. When a child selected the option for creating a new story, they became able to write the text and built the scene using the characters, objects, and backgrounds that were available in every page they created. Creating new stories formed new branches in the character's tree and resulted in the tree growing taller.
IV.
MEASURING INTRINSIC READING

MOTIVATION
One of the challenges of this study was the creation of a scale to measure the intrinsic reading motivation of children in regard to reading activities for pleasure. We identified four questionnaires that are commonly used in other studies to measure motivation related to reading: the Motivation to Read Profile [35] , the Motivation for Reading Questionnaire [23] , the Motivation for Reading Scale [6] , and the Intrinsic Motivation Inventory [25] . With the exception of Intrinsic Motivation Inventory, the other three questionnaires have been used to measure the reading motivation of children in schools and were designed to measure a mix of intrinsic and extrinsic motivation in regards to reading. The Intrinsic Motivation Inventory, however, was designed to measure the intrinsic values that motivated a person to perform a certain task.
The Motivation to read Profile (MRP) was designed by Gambrell, et al. [18] . It measures two motivational dimensions; the subscales are the students' self-concept as readers and the value they place on reading the self-concept as a reader and the value for reading. It was designed specifically to scale motivation for elementary school students. The MRP two subscales are meant to explore the personal dimensions of students' reading motivation [18] . For example, the self-concept subscale is concerned with the student's opinion of his or her own reading skills. This exists under different dimensions or subscales in the other questionnaires such as the reading efficacy dimension in the MRQ survey.
The Motivation for Reading Questionnaire (MRQ) was designed by Wigfield and Guthrie [47] and it measures eleven dimensions including reading efficacy, challenge, curiosity, reading involvement, importance, recognition, grades, social competition, compliance, and reading work avoidance. The MRQ scale does not consider reading efficacy as an intrinsic Motivation and it is used as a separate subscale [47] . It also considers 'importance' as an extrinsic motivation and not intrinsic motivation. Wang and Guthrie [44] modified the MRQ later to include only eight dimensions of the original eleven dimensions. Three of the eight dimensions are considered intrinsic motivation dimensions, which include challenge, curiosity, and involvement. Five of the dimensions are extrinsic motivation dimensions and include competition, recognition, grades, compliance, and social interactions. Rowe [38] , on the other hand, argued that from the eight different dimensions of reading motivation only 'curiosity' and 'involvement' could be identified as components of intrinsic reading motivation. Although the MRQ has been validated and used in many studies to measure the reading motivation of children [24, 29] , there is some critic on its validity. For instance, Watkins and Coffey [45] argued for a revision of the scale based on their investigation of its validity. Watkins and Coffey used confirmatory factor analyses and found that the MRQ structure does not adequately fit the data.
The Motivation for Reading Scale (MRS) by Baker and Scher [8] is also designed to measure the enjoyment, perceived value, and perceived competence of school students. In addition, it also measures their interest in library-related activities such as visiting a library. The MRS measures the motivation for reading of early learners such as first grade students, who are not reading independently [8] . According to Baker and Scher, the items in this scale have been derived from scales such as Heathington Primary Scale [3] , the Survey of Reading Attitudes [2] , the Estes Attitude Scale [17] , and a series of inventories developed by Gambrell et al. [18] . The items in this scale are clear, very simple and easy to translate to another language such as Arabic.
The fourth questionnaire is the Intrinsic Motivation Inventory (IMI) by Ryan [39] that includes subscales concerning different aspects of intrinsic motivation. Motivation theorists propose that intrinsic motivation including the interest and the enjoyment one gets from an activity is a powerful motivational force [16, 20] . The selfdetermination theorist, Ryan was the first to develop and use the intrinsic motivation inventory (IMI) [39] . The IMI is intended to assess participants' subjective experience related to a target activity in laboratory experiments. It contains seven subscales that can be used depending on which are needed. These subscales are Interest/Enjoyment, Perceived
Competence, Effort/Importance, Pressure/Tension, Perceived Choice, Value/Usefulness, and Relatedness [39] . However, it is mentioned in the scale description that the interest/enjoyment subscale is considered the self-report measure of intrinsic motivation and it is only the one subscale that assesses intrinsic motivation.
The four motivation scales investigated above share many elements but sometimes use different terms or group them in different subscales. For example, the perceived competence subscale in the IMI measures the personal believes of abilities and skills. The Reading Efficacy in the MRQ also refers to the personal believes of ones reading abilities. MRP uses the term self-concept to describe exactly the same thing. In other studies related to reading behaviour, the intrinsic reading motivation has been described as the curiosity about reading and a preference for challenge in reading [19] . A closer look at the subscales in each questionnaire will assist in finding dimensions that measure intrinsic reading motivation. While we know that the IMI was designed specifically to measure intrinsic motivation, we strongly believe that if a subscale exists in the IMI and in another reading motivation scale then it should be used in the intrinsic reading motivation scale.
A. Common Motivation Subscales
The Intrinsic dimensions of Motivation for reading that exist in most of the above questionnaires are outlined in table 1. From these questionnaires, we found that Enjoyment/Interest, curiosity, and involvement have the potential to be combined in one subscale as they all share many elements. The Importance/value subscale is essential to be included as a separate subscale because of its appearance in three scales out of four and its direct relatedness to intrinsic motivation. Challenge is included as a subscale in the MRQ survey but a similar subscale in IMI is pressure/tension. However, the IMI emphasises the feeling of anxiety and tension while doing an activity such as saying "I was anxious while working on this task" whereas the MRQ focuses on the benefits of reading versus its difficulty such as in "I usually learn difficult things by reading." Hence, the similarity is not strong in the context of the questions in both scales. Additionally, the MRQ does not consider the challenge dimension as an intrinsic motivation factor but part of self-efficacy and competence beliefs [48] . For this reason, we did not add the challenge as a direct subscale in the Intrinsic Motivation for Reading Scale but part of the perceived competence that exists in most scales. The self-concept/reading efficacy/perceived competence subscale is also used in most of the scales and will be considered as the third subscale in intrinsic motivation for reading scale. Table 2 illustrates the final subscales and the scales they currently exist in. Based on this information we noticed that all of the four scales share the same subscales except that the MRP, which does not include a subscale for enjoyment. A further investigation was conducted by laying out all of the questions of a subscale in each questionnaire. Questions that have been repeated in the different scales were highlighted and taken into the final subscale section for our intrinsic reading motivation scale. The questions were put together and tested for readability and ease with four Omani children in grade four.
B. The Design of the Intrinsic Reading Motivation Scale
From this study, we found that intrinsic motivation for pleasure reading relied on the enjoyment a person feels from the reading activity, the level of interest a person has to the reading topic and how engaging and involving the reading was. The intrinsic motivation was also affected by the challenge in relation to the reader's reading ability and the perceived value of reading. However, the perceived choice (autonomy) subscale in the IMI, cannot be applied in leisure reading situations as people only read for pleasure by their own choosing.
In designing children surveys, it is better to have a questionnaire that is short but covers the research questions. Longer questionnaires are likely to have lower response rates [36] . Two to three printed pages with questions printed with a large font is a common child friendly survey design [33] . This can be achieved by separating the questions of each subscale with three to four questions on each page. After analysing the existing surveys that measure reading motivation and intrinsic motivation, we found the following statements to be common:
Reading is a very interesting thing to do 2. I like to read 3. I think reading is a boring way to spend time (r) Value 4. It is very important to me to be a good reader 5. I think people can learn new things from reading 6. I think reading could help me become a better student Self-Competence 7. I am a good reader 8. I know that I will do well in reading next year 9. Reading is hard for me (r)
These items make up the Intrinsic Reading Motivation Scale (IRMS) that is derived from the MRQ, MRP, MRS, and IMI. Just like most of these surveys, we use the scale 1 to 4 to answer the questions in IRMS with smiley faces to represent the answers.
Since the experiment was performed with Arabic children, the scale was translated into the Arabic language and was pilot tested with four children from Oman.
V. METHOD
The objective of this study was to identify if reading from different reading interventions influenced the intrinsic reading motivation of children in Oman. We compared three reading interventions: a playful reading application, basic e-books and traditional print books.
In this study, we used within-subject measure design. Within-subject design is common in research when investigating technology use and behavioural changes on children [10, 41, 42] . This type of experiment design was also preferred over the between-subject design as it is suitable for examining the behaviour changes of individuals in regards to changes to the circumstances of the experiment [9] . The design was also chosen for its support of experiments with a small participant numbers.
The number of participants was limited by the number of iPad tablets available for this study. This was achieved by dividing the participants into smaller groups where they were given the interventions in different weeks. We collected and compared the intrinsic reading motivation scores of 18 Omani fourth grade children. All of the children were exposed to all the reading interventions in a counterbalanced order [9] .
A. Procedure
Eighteen students from the fourth grade of a public primary school in Oman were randomly selected from six classes. The mean age of the students was 9.2 (SD = 0.46). The students were selected based on their teacher's perception of their academic performance. Teachers were asked to recommend one high, one average and one low performing student from each class in order to arrive at an equal number of participants in each performance category for later comparisons. To arrive at an equal number of female and male students in the experiment, we selected only male students from the first three classes, and only female students from the remaining three classes. The three students from each class formed a group in the experiment and were named according to their class number.
The three reading interventions used in the study were:
• Trees of Tales application (TT) -designed for this study by the researchers and read from an iPad2
• Traditional print storybooks (PB) -currently available in the school library to all children in Omani public schools. With the help of the school librarian, the children in this study were allowed to select between 3 and 5 books from a collection of 40 storybooks
• Arabic Stories 1 Basic iPad e-book (EB) -available in the App Store for download. The e-book contains five Arabic e-books stories for children. The interactive elements in this e-book application include navigating and selecting one of five books, flipping the pages in the book, and turning audio narration on or off.
Throughout the experiment, the participating children swapped the reading interventions within three reading sessions that were performed across three different weeks. Each child was also able to take home a different reading intervention to read each weekend. By the fourth week, all of the 18 participants had read from all three reading interventions both in school and at home. The data collection instrument used was the Intrinsic Reading Motivation Scale (IRMS) as discussed in the previous section. This scale was used to collect data from the participants three times during the period of the study. The total duration of the study was four weeks. Data was collected after the students returned each of the three interventions. The scale contains three questions for each subscale and the participants answered the questions by selecting the most appropriate statement ranking from 1 to 4. Where '1' referred to 'not agree at all' and '4' referred to 'agree very much'. The analysis was based on the student's individual scores for each scale item. Higher scores refer to a stronger endorsement of the scale item. The sum of the scores of all the questionnaire items provided a total score of the intrinsic reading motivation for each participant.
VI. RESULTS AND DISCUSSION
Participants read voluntarily from each intervention for one week in school and at home throughout the weekend. They were asked to complete the IRMS on the day they returned their reading interventions. Each participant used the IRMS three times in three separate weeks after returning the printed books, the basic e-book, and Trees of Tales. These scores were entered into SPSS for each participant and descriptive statistics were calculated. As shown in table 3 below, the means for the IRMS scores after participants read from the three interventions were very similar. The mean is approximately 34, which is very close to the maximum score in the survey (36) . This positive intrinsic reading motivation was the same after the participants read from all of the three reading interventions. The results seem to indicate that the fourth grade Omani children that we tested at the Al-Waha School in Muscat, Oman have a high intrinsic motivation for reading regardless to the reading intervention used. The standard deviation for the scores after each reading intervention was somewhat similar but slightly smaller for the Trees of tales intervention and supports Colombo and Landoni's point that specifically playful e-books influence intrinsic reading motivation [12] . This is also illustrated in the box plot in figure 2 . While the intrinsic motivation box plots of print books and ebooks are quite similar and only differ in the lower quartile, the box plot of trees of tales is quite different which warrants further investigation. However, this suggests that overall participants had a high level of agreement with each other in their intrinsic motivation after reading from Trees of Tales. Additionally, it is clear from the median for IRMS score is slightly higher af Trees of Tales than from printed books a book. A further Friedman test was perform report any statistical significant differ intrinsic reading motivations when particip the three interventions. The test reveale difference among the scores of the thre finding supports the view that primary sch this age group are highly intrinsically motiv pleasure. As it was mentioned in the literatu motivation is the key driver for leisure re This is also supported by previous researc that children at early ages are motivated to age increases; their motivation starts to de difference in median score and the h agreement amongst the students who use Tales reading intervention requires furth with a larger sample size. Additionally, inv aspects such as the effect of involving scho to participate in the reading, on intrinsic rea will inform the findings as it encourages sha We separated our analysis of the readin gender based on differences identified by Surprisingly, the scores for the male stude identical for all three reading interventions The only noticeable difference is that the m the intrinsic motivation after reading fro books is one point higher than the media electronic reading interventions. The boys' motivation was higher than that of the girls from the basic e-book stories and the prin However, the difference is not of sufficien justify claims of increased intrinsic electronic reading interventions for male ch e graph that the fter reading from and the basic eom the three reading med in SPSS to rences between pants read from ed no statistical ee IRMSs. This hool children in vated to read for ure, the intrinsic eading [13, 44] . ch, which found o read, but with ecline [11] . The higher level of ed the Trees of her investigation vestigating other ools and families ading motivation aring. ng motivation by y other research. ents were almost s (see Figure 3) . median score of om the printed an score of the intrinsic reading s when they read nted storybooks. nt significant to motivation on ildren.
Female students, however motivation than boys after reading basic e-book. However, the media motivation of the female students reading from Trees of Tales. Prev females have a higher reading m intrinsic motivation than males [7, we found that the book format had male and female students. The int female students was more influenc application whereas the intrinsic students was stimulated slightly printed books. However, further confirm these suspicions. We also examined the effec formats on intrinsic reading motiv the reading skills of the students performed to compare the re participants and their intrinsic re after each reading intervention. participants with a higher reading intrinsic reading motivation than average reading abilities. This fin research regarding reading skills an general finding was that school stu skills have higher intrinsic reading with lower reading skills. Howeve not find a correlation between th intervention and the reading abi illustrated in Figure 4 . scored lower intrinsic g from printed books and an score for the intrinsic was visibly higher after vious research found that motivation especially the 26, 28, 48] . In our study, a different impact on the trinsic motivation of the ed by the playful reading motivation of the male more by reading from research is required to ores grouped by gender cts of different reading vation in correlation with s. The investigation was ading abilities of the ading motivation scores The results show that ability obtained a higher students with lower or nding supports previous nd motivation [29, 43] . A udents with better reading motivation than students er, in this study, we did he format of the reading ilities of the student as Children in Oman and everywhere in th be motivated to read for pleasure. One way motivation to read more for pleasure is t reading experiences. In this study, we desig playful reading application called Trees of students with such an enhanced readi Eighteen Omani children who also read storybooks and basic e-books used this a have used a repeated measures design t intrinsic reading motivation scores of the ch from the three interventions. The analysi indicated that playful reading applications although not significantly -intrinsic read compared to other more traditional reading i
At the early age of 9 and 10 years, chil intrinsically motivated to read for pleasure r format this reading exists in. However, bas sample of participants, we found that h intrinsic motivation for students who read f application that we designed for this study interactive elements related to the reading.
In our study, the female school child intrinsically motivated to read from the pla Trees of Tales. The male school children su more intrinsically motivated to read from tra books. In addition, we found that, childre better at reading, enjoy reading regardless o These findings are very importan recommendations for schools and governme world. It seems that playful application reading for pleasure motivate primary sch read more often, which in turn is hoped to on their reading and overall achievem However, it is important to mention tha results are subject to the Arabic culture an small number of participants. Future studie bigger sample and a comparison between culture to obtain a better understanding. 
